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ComorbidityClinical evidence suggests that eating disorder (ED) patients experience poor sleep even if they rarely complain
of it. However, direct empirical evidence supporting this relationship is still sparse. In order to provide direct
evidence, poor sleep, severity of the ED symptoms and depressionwere obtained in 562 ED patients at treatment
admission (T0). For 271 patients out of them, data were also available after 6months of standard treatment (T1).
Results evidence that at T0 poor sleep predicts severity of ED symptoms through the mediation of depression.
Persistence of poor sleep at T1 directly predicts the severity of the ED symptoms both directly and through the
mediation of depression. These findings suggest that the treatment of ED may benefit from addressing poor
sleep since its presence and persistence increase comorbidity and attrition to the standard treatment.
© 2015 Elsevier Ltd. All rights reserved.1. Introduction
Patients with eating disorder (ED) frequently experience poor sleep
(e.g. Crisp, Stonehill, & Fenton, 1971) but direct epidemiological evidence
of the co-occurrence of anorexia nervosa (AN) or bulimia nervosa (BN)
and insomnia is almost lacking. Indirect evidence indicates that poor
sleep predicts obesity in different populations (e.g. Patel, 2009; Patel
et al., 2008; Van Cauter & Knutson, 2008; Van der Berg et al., 2008)
and that the experimental induction of hunger in laboratory produces
increased nocturnal wakefulness and reduced slow wave sleep (Ohno
& Sakurai, 2008). The sleep disruptive effect of hunger is also consistent
with results of polysomnographic studies that provide evidence of
reduced sleep efficiency, increased wake time, and/or increased stage 1
NREM sleep in restrictive type AN compared with control groups
(Lauer & Krieg, 2004).
On the behavioral level, direct evidence of this link is still sparse.
Recently, Bayard and Dauvilliers (2013) reported that EDs, especially
BN, are more prevalent in patients with narcolepsy with cataplexy as
compared to controls. Few community studies (Makino, Hashizume,
Yasushi, Tsuboy, & Dennerstein, 2006; Soares et al., 2011), using a
survey approach, provide evidence of a positive association between
self-reported poor sleep and severity of ED symptoms. A recent
study (Lombardo et al., 2013), conducted in a community sample,e, Italy. Tel.:+39 06 49917529.
Lombardo),
venez@alice.it (C. Venezia),demonstrated that insomnia has a strong indirect link, mediated by
depression, and a weak direct link with the severity of eating disorder
symptoms.
To the best of our knowledge, only a study by Kim and colleagues
(Kim et al., 2010) assessing the relationship between sleep problems
and eating disorder symptoms in a clinical sample has been published
to date. Results evidence that sleep disturbances were highly prevalent
(50.3%) among 400 ED patients. In addition, the general symptomato-
logical condition of those patients who also had sleep disturbances as
compared to those who did not complain of them was more severe.
The study, however, does not allow exclusion that the association
found is mediated by depression.
The present study aims to:
1) replicate Kim and colleagues' findings evaluating also themediation
of depression;
2) evaluate whether poor sleep predicts the severity of the clinical
condition after 6 months of standard treatment.
2. Materials and methods
2.1. Participants and procedure
Data examining the clinical files of 623 outpatients asking for treat-
ment at an outstanding multidisciplinary public clinic in Rome, from
March 1995 to March 2013 were collected. According to the stepped-
care protocol used, at admission, each patient receives psychiatric,
nutritional and psychological evaluations by experts of the service.
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to the aim of the present study, data regarding 562 female patients
(mean age = 33.53; SD 12.0, range 15–75 years) were obtained
from the data file where they are routinely recorded. The information
extracted includes: the DSM-IV-TR diagnosis; the nutritional status
(BMI = weight/height2); the scores obtained in the questionnaires
described below. The same information was extracted for the second
evaluation, after around 6 months of standard therapy. In this case,
data were available only for 271 patients.
As the study is an archive research, following the guidelines and
standards of the Helsinki declaration (2013, section 32), although in
absence of signed consent forms, the study was submitted for approval
to the Ethics Committee of the Department of Psychology.
2.2. Measures
Severity of eating disorder (ED) symptomswas assessed through the
Eating Disorder Inventory (EDI-2, Garner, 1991), a 91 item self-report
questionnaire that consists of 11 subscales assessing both the ED symp-
toms and several behavioral and psychological characteristics known to
be associated with these disorders. Responses are given on a 6 point
frequency scale ranging from 1 to 6 and scored assigning 0 to steps 1
(never), 2 (rarely) and 3 (sometimes); step 1 to step 4 (often); step 2
to step 5 (usually), and step 3 to step 6 (always). For the present study,
only the following subscales were selected: Body Dissatisfaction (BD);
Drive for Thinness (DT); and Bulimia (BU).
Depression and sleep problems were measured through the SCL-90
(e.g. Derogatis, Lipman, & Covi, 1973), a 90 item self-report questionnaire
assessing the severity of psychopathological symptoms that occurred
during the week preceding the evaluation. Answers are given on a scale
ranging from 1 (not at all) to 5 (extremely). It allows computing the
scores on several psychopathological scales (e.g. depression and sleep
problems) and it also gives a composite score of general symptomato-
logical severity (GSI). Validity and reliability have been evidenced both
in clinical (Horowitz, Rosenberg, Baer, Ureno, & Villasenor, 1988)
and nonclinical samples (Derogatis, Rickels, & Rock, 1976). Due to the
aim of the present study the depression and sleep problem scales were
used.
3. Results
Analyses were conducted using SPSS 19 software for Windows.
The frequency distribution of patients across diagnoses and the de-
scriptive statistics of the sample are reported in Table 1. The table also
reports results of the one-way ANOVAs comparing diagnostic groups
on age, BMI, BD, DT, and BU scores.
Groups were also compared with respect to depression and sleep
problem scores. Results evidenced no significant difference.
The relationship between eating disorder symptoms and poor sleep
considering the mediation of depression was evaluated using the SPSSTable 1
Frequency distribution of patients across diagnosis at the first clinical assessment. Mean ±
Dissatisfaction (BD) and Bulimia (BU) scales across the clinical categories are also reported. T
**indicate p values lower than .001. Different letters next to each SD indicate significant differe
Frequency Mean
Age ± SD
Mean
BMI ± SD
AN 67 25.59 ± 8.4b 16.24 ± 1.3
BN 160 29.81 ± 9.5b 23.34 ± 5.7
BED 217 40.10 ± 12.1a 36.43 ± 6.9
EDNOS 118 30.64 ± 10.7b 23.22 ± 7.4
Total 562 33.53 ± 12.0 27.62 ± 9.7
F (3,554) 46.7** 236.34**macro called PROCESS, proposed by Preacher and Hayes (2008). The
models examined are the following:
1) 3 models that considered poor sleep measured at T0 as predictor,
the Drive for Thinness, Body Dissatisfaction and Bulimia scales all
measured at T0 respectively as criterion, and depression at T0 as
mediator and controlling for age.
2) 3 models that considered poor sleep measured at T0 as predictor,
the Drive for Thinness, Body Dissatisfaction and Bulimia scales all
measured at T1 respectively as criterion, and depression at T0 as
mediator and controlling for age.
3) 3models that considered as predictor an index of persistence of poor
sleep obtained by summing up scores obtained in the sleep problem
scale of the SCL-90 at T0 and those obtained at T1. The Drive for
Thinness, Body Dissatisfaction and Bulimia scores at T1 were again
respectively the criterion variables and depression measured at T0
as mediator. Age was always controlled for.
All measures were standardized before running PROCESS. A boots-
trapping procedure was used to obtain estimates and confidence inter-
vals around the indirect effects.
The totalmodel is statistically significant for DT (R-squared=0.104;
F(3,531) = 20.51; p b .001), for BD (R-squared= 0.101; F(3,531) = 19.93;
p b .001) and for BU (R-squared=0.134; F(3,531)=27.44; p b .001). In all
cases, only the indirect paths are significant (b ranging from .265 to .521)
while the direct paths are not. The mediational models that tested the
effects of poor sleepmeasured at T0 on the threemeasures of eating dis-
order symptoms (namely DT, BD, BU) measured at T1 considering the
mediation of depression (measured at T0), using age as covariate yielded
a statistically significant total effects for all the dependent variables
considered (DT: R-squared = 0.056; F(3,247) = 4.84; p = .003; BD:
R-squared = 0.077; F(3,247) = 6.90; p b .001; BU: R-squared = 0.048;
F(3,247) = 4.17; p = .006). As in the previous analyses, only the indirect
paths are significant (b ranging from .145 to .471).
An index of persistence of poor sleep was computed by summing
up the scores on the sleep scale at T0 and those obtained at T1. Three
mediational models were tested, considering the effect of persistence
of poor sleep as predictor, depression measured at T0 as mediator and
the three measures of eating disorder symptoms measured at T1 as
criterion. Age was always used as covariate. The total model is statisti-
cally significant for DT (R-squared = 0.097; F(3,231) = 8.31; p b .001),
for BD (R-squared = 0.088; F(3,231) = 7.39; p b .001) and for BU
(R-squared = 0.088; F(3,231) = 7.46; p b .001). The direct and indi-
rect significant paths (with the corresponding b) for each model are
reported in Fig. 1. Depression resulted a significant mediator except
for BU. The covariate resulted non-significant in all analyses.
The median of the sleep problem scale of the SCL-90-R at T0 was
1.67; and the median at T1 was 1. The following sleep subgroups were
obtained dividing participants according to both medians:
1) Good Sleep Group (GSG): patients scoring below the median of the
sample at both T0 and T1 assessments: N = 67;Standard Deviations of the age and of the scores on the Drive for Thinness (DT), Body
he bottom of the table also reports the Fs of the one-way comparisons of the ED groups.
nces at Scheffé post-hoc test.
Mean
DT ± SD
Mean
BD ± SD
Mean
BU ± SD
a 13.61 ± 6.5a 12.33 ± 7.2a 3.59 ± 5.0a
b 15.92 ± 4.7b 17.16 ± 7.1b 12.40 ± 5.2b
c 13.33 ± 5.4a 20.26 ± 5.9c 11.04 ± 5.0b
b 14.72 ± 6.2ab 14.96 ± 7.2a 5.62 ± 5.3a
14.40 ± 5.6 17.32 ± 7.2 9.41 ± 6.1
7.28** 30.90** 75.13**
Fig. 1.Mediational effects of depression on the relationshipbetweenpersistence of poor sleep andDrive for Thinness (panel a), BodyDissatisfaction (panel b) andBulimia (panel c)measured
at T1 and controlling for age.
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median of the sample at both T0 and T1 assessments: N = 88;
3) Transient Poor Sleep group (TPSG): patients scoring above the
median of the sample either at T0 or at T1 assessment: N = 85.
Sleep groups were thus compared for the GSI measured at T1
through a one-way ANOVA evidencing a significant difference across
groups (F(2,237) = 23.41; p b .001). Scheffé post-hoc tests indicated
that the GSG group had lower GSI scores (M = .78; SD = .48) than
the other two groups (respectively PPSG: M = 1.48; SD = .70; TPSG:
M= 1.25; SD = .68) that did not differ from each-other.
4. Discussion
The present study aimed to provide direct evidence of the existence
of a relationship between sleep problems and severity of eating disorder
symptoms and to assesswhether this relationship is direct or ismediated
by the relationship that both disorders share with depression. Both the
direct and indirect relationships were evaluated cross-sectionally and
longitudinally, after 6 months of standard treatment.
The findings are consistent with previous evidence indicating that
sleep and eating disorders share a common variance (Kim et al., 2010;
Lombardo et al., 2013; Soares et al., 2011), and that both share a com-
mon variancewith depression (Daga et al., 2011; Staner, 2010). Further-
more, they indicate that the direct relationship is present only when
poor sleep is chronically present. Namely, poor sleep measured at the
first clinical assessment is not directly predictive of any measure of
severity of the eating disorder symptoms either cross-sectionally or
longitudinally although it indirectly predicts the severity of the clinical
condition through the mediation of depression. However, when an
index of persistence of poor sleep is usedboth the indirect and the direct
links are significant.
Although the mediational models used in the present study imply
causal relationships, supported by the longitudinal design, the results
do not imply that sleep problems and depression are causes of the
eating disorders. Instead they confirm that when poor sleep is present
and persistent in patients with eating disorders, this persistence may
promote either comorbidity with other psychiatric disorders (in thepresent case depression or other clinical condition determining an
enhanced GSI score) or resistance to the standard treatment.
These results thus encourage taking care of sleep in the treatment
protocols of eating disorders aiming at reducing sleep difficulties and
related cognitive and emotional correlates of sleep loss in order to po-
tentiate treatment efficacy of the main clinical disorder, as evidenced
for other psychiatric conditions (Haynes, Parthasarathy, Kersh, &
Bootzin, 2011).
Before concluding, limitations of the present study should be
acknowledged. First of all the study is an archive research and examined
data collected for clinical and not for research purposes. This kind of
research method is vulnerable to several methodological problems
(e.g. Keppel, Saufley, & Tokunaga, 1992) that weaken the strength of
the results and reduce the possibility to generalize them. An example
that may have affected the present study is the selective storage bias:
for instance we measured poor sleep through the sleep subscales of
the SCL-90 and we didn't have the possibility to assess reliability of
that scale as we only had access to the scale scores not to the item
scores. Moreover, both the severity of the eating disorders and poor
sleep were assessed through psychometric instruments widely used in
the clinical field but whose construct validity has been sometimes
questioned (e.g. Arrindell, Barelds, Janssen, Buwalda, & van der Ende,
2006; Maïano, Morin, Monthuy-Blanc, Garbarino, & Stephan, 2009).
Future studies should be planned and conducted using a more sensitive
study design and more appropriate measures of sleep problems.
Notwithstanding these limitations the present study has also several
strengths that merit to be addressed. The first is the wide sample of
patients (more than 500); and the second is the longitudinal design.
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